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FIG.1. The value function 
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FIG.2. Optimal policy of Reinsurance
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FIG. 3. Contour lines of the value function
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FIG.4. The value function
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FIG.5. Optimal Policy of Reinsurance
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FIG. 6. Contour lines of the value function
x/(1+x)
t
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
0.5
1.0
1.5
2.0
2.5
3.0
3.54.0
4.55.05.56.0
.57.058..59 0.
P76
½V¼
7
¹
¾ (
¹ 



O±[^q_O~Oqlk bqh[t]hO¡<XeZ]h`yXeka p¬KM[~N ¡<`~q¯KMOZWde¡<XMZm`bNfNfOa]hg¯[~a
j
[
j
6UWmOgª

ﬃ)%^ﬃﬃ#ﬁﬃ#

èÄÒìÐoËYÚõ×Ü£î^õ Ï2õÚ>ÊË^ÐoÖìÔÒeÐuËtÔ&Ä õ£ÞÉÖÓÊæ
	HèlãuãÎñË&ÐuË&ÒÓËêuÊlÙHÍ¿æÊlËÍ¿Å\ÇÆuËtÙ¿ÉæÍ«Ò×ÆË>æÔÊÖÒ Í«å&Í«Ì«ÐuËtÙHÅ
ÐuÇÎÍ¿ÒÓÆuËwÇÎÆÙ<ÍëÙ¨Üﬀﬂﬁﬃ! ﬀ"$#&%('*),+ﬂ%.-0/('214305),68796;:</.)=6>%.'tÜRQtõ<RéoãÅR?Qtõ

é(Ä$Ù¿æ É^Ù¿Ù¿ÊËwÞbõA@CBoö<ôÐuÐuÌ«ÔEDõÐuËtÔcÚõAFeÐ.Ù«ÐoÌ	iéuçuçuçGñHIJÍ¿ÒÓæ)ÐoÖbÌ¿ÒìÙﬂ#ÇÎÆuËÍ«Ì¿ÆÖ~ÐuËtÔÔÒ×êÒìÔÊËtÔ{ÔÒìÙ<Í«Ì¿ÒÓÑÉÍ«Ò×ÆË
~ÆuÖÓÒÓÇÒ×Ê_ÙõLKïÐoæÖÓÊ0Æoò6ÊïÇÎÊlÙ«ÙHÅWÆuò£Ö×ÆÙ¿ÙBÌ«ÊÒÓËtÙHÉtÌ«ÐuËtÇÎÊò÷ÆÌÐoËcÒÓËtÙ¿ÉÌëÐoËtÇÊÇÆuÌ^ÆÌ«ÐoÍ¿ÒÓÆuËL¨ÜNM68'2/('OIP/('219Q)%ROS*/UTWV
),6>OWT¨Ü<Q^õtéoãuãoÅ RéQ^õ

R.XD¶ÐoÌ«Ö×Ê_ÙZYõÐoËtÔÕMõ KõbÞÆuÉtôÐoËtÒÓÔÒìÙ	<è_ãuãèU¨ñ[«Ý.ÆËêuÊÌ«ôuÊlËtÇÎÊÆoòMÐ.AÌ«ÆhïÒ×æ)ÐoÍ¿ÒÓÆuËcÙ«ÇëåÊæÊ_Ùò÷ÆÌ¶ò÷ÉÖÓÖ;\ËÆuËÖÓÒÓËÊlÐuÌ
Ù¿ÊlÇÎÆËtÔÆuÌëÔÊÌ¶ÊlÈÉtÐoÍ¿ÒÓÆuËtÙ]¨ÜNﬁTI^(7C5)%(),6>OJﬁJ'2/(-_^UTW6`T¨Ü<Q^õ^éàèÎÅ<é.aRtõ

Q?XDBÊËÍ¿å¯äBõ Kõ¶ÜbrÐuÌ¿ÖìÙ¿ÊËcbõ @¬õÐoËtÔdbõMÃÊÒe êÐuæf	WéoççèRÎñgJÍ«Ò×æ)ÐuÖ$~ÆuÌ¿ÍHò÷ÆÖ×ÒÓÆÙ¿ÊÖÓÊlÇÎÍ¿ÒÓÆuËcÒ×Í¿å¯ÇÎÆuË^ÙHÉæÅ
Í¿ÒÓÆuË©ÐoËtÔ?ËÆËÖÓÒ×ËÊ_ÐoÌ#ÒÓËÍ¿ÊlôuÌ«ÆoÅ ÔÒhbÊÌ«ÊËÍ«ÒÓÐuÖÊlÈÉtÐÍ«Ò×ÆËtÙiÒ×Í¿åﬁôÌ«ÐÔÒÓÊËÍcÇÎÆËtÙ<Í«Ì«ÐuÒ×ËÍ_ñÄ'êÒìÙ¿ÇÆÙ¿Ò Í]\¯ÙHÆÖ×ÉÍ«Ò×ÆË
Ð.*Ì¿ÆÐuÇëåL¨Ü_M&68'2/('2OPj/('1iQ)%<OISA/(TW)=6>OkT¨Ü âõ^éàuâhÅRuçRtõ

â(XDBÌ¿Ølæ)ÐoÉtÔÕMõl	<è_ã?aèUñeÕMÆÒ×ËÍÕ2Ì«ÆÇÎÊlÙ«Ù¿ÊlÙ¶ÐoËtÔ4mÉÊlÉÊlÙlÜtÞLÌ«ÒÓËôuÊlÌonÊlÌ¿ÖìÐoô^õ

.wÝ.ÌëÐoËtÔÐuÖ×ÖÚõNYõ¶ÐuËtÔÕMõ Ï2õ Ï£ÒÓÆuËtÙR	<è_ã?aRG¨ñp]nÒÓÙ«ÇÎÆÙHÒ×Í]\?ÙHÆÖ×ÉÍ«Ò×ÆËtÙ#Æuòj@$ÐuæÒÓÖ×Í¿ÆuËÅ\îÐuÇÆuÑÒÊlÈÉtÐÍ«Ò×ÆËtÙ]ëÜ]qﬀ+/('AT"
ﬁJ7iPk+"0ﬃr/()sSA"2%ROÎÜ éààõbèÎÅ Qéõ
ÃÃµËP%QJRtèhà
~  
,	  
 
 '
	 ﬁﬃ 

àRwÝ.ÌëÐoËtÔtÐoÖÓÖÚõ YõÐoËtÔÕMõ Ï2õ Ï£ÒÓÆuËtÙR	<è_ã?a?G¨ñQIËÊÎïÒìÙ<Í«ÊËtÇÊÐoËtÔÉËÒìÈÉÊËtÊlÙ«ÙÆoòÙHÆÖ×ÉÍ¿ÒÓÆuËtÙÆuò2@ÐoæÒÓÖ Í«ÆuËÅ îÐÇÎÆÑÒ
Ê_ÈÉ^ÐÍ¿ÒÓÆuË^Ù¨Ü   %('Q-_68'PI/(+CﬁJ'2/(-_^UTW6`Tq2SAPI%(+W^ﬃ4P)sSA%R1UT /('21 ﬁo5?5-6>O/.)=6>%.'AT¨Ü Qtõ RâCRoÅ Ràç

a(äeÖÓÊæÒ×Ëtô±õ @¬õrÐoËtÔ @¬õ Úõ0ÞÆuËÊlÌR	HèlãuãJRÎñ±Ý.ÆËÍ«Ì¿ÆÖ×ÖÓÊlÔ±Ú&ÐoÌuÆêﬁÕ2Ì«ÆÇÎÊ_Ù¿Ù¿ÊlÙÐoËtÔ nÒÓÙ«ÇÎÆÙHÒ×Í]\ ÙHÆÖ×ÉÍ«Ò×ÆËtÙlÜ
ÞLtÌ¿ÒÓËôuÊlÌHÅ nÊÌ«ÖìÐoôtõ

ã(cÁ<Ù¿åÒÓÒ@ õ	Hèlã?aQGÎÜU¿ßËÒìÈÉÊËtÊlÙ«Ù2Æoò6ß$æ Ñ~ÆuÉË^ÔÊlÔ)êÒìÙ¿ÇÆÙ¿Ò Í]\Ù¿ÆuÖÓÉÍ¿ÒÓÆuËtÙÆoòl@ÐoæÒ×Ö×Í¿ÆËÅ îÐÇÎÆuÑtÒAKÈÉtÐÍ«Ò×ÆËtÙ]ëÜNW'21?"
 '*6("0ﬃ4/.)8S*"  ﬀ"ÓÜ RJRÜ^àuéèÎÅHàﬀQGaõ

è_ç(ÏVÐ.~Ê\Ì¿ÊZDõÓÜÞÉÖÓÊæÄ¬õuÐuËtÔ
	 õFVÐuÖÓÐU\bñ6ß$ËtÔÊÌëÙHÍ«ÐoË^ÔÒ×Ëtô0Â$ÉæÊÌ«ÒÓÇlÐoÖÄ$ËtÐoÖe\ÙHÒìÙMò÷ÆuÌ$JÍ¿ÒÓÆuËÕ2Ì¿ÒìÇÎÒÓËô^ÜuÊlÔÒ Í«ÆuÌ_ñ
Ïõ~Ýõ Yõ ÃÆôuÊÌëÙ¶ÐoËtÔ	"õ*FVÐuÖÓÐU\Ü^ÝBÐoæ"ÑÌ¿ÒìÔôÊß$ËÒ×êÊÌëÙHÒ×Í]\)Õ2Ì«ÊlÙ«ÙÜÍ«Æ#Ð.A~ÊlÐuÌlõ

èèkX@$Ò;A&ÝõtÐuËtÔ{Úõ*FeÐ.Ù¿ÐuÌ 	<èlããuãGñl«ÞÍ¿ÆÇëåtÐÙ<Í«ÒÓÇ¬Ý.ÆËÍ«Ì¿ÆÖ~ò÷ÆuÌJJÍ«Ò×æ)ÐoÖ£Â$Ê DBÉtÙHÒÓËÊ_Ù¿Ù]ëÜﬀtÌ¿Ê<Ì¿ÒÓËÍlõ

èhéUX@$Æ(BÐuÌ«ÔÃrõÄ 	Hèlã?çÎñ	J\Ë^ÐoæÒÓÇÕ2Ì¿ÆôuÌëÐoææÒ×Ëtô¬ÐoËtÔ)ÚÐuÌﬂÆê Õ2Ì«ÆÇÎÊ_Ù¿Ù¿ÊlÙlÜÚ>Á]F¯Õ2Ì«ÊlÙ«ÙlÜÝBÐuæ ÑÌ«ÒÓÔôuÊuÜÚÄ¬õ

è R(Ú>ËtÒ ò£ÚõuÐuËtÔ@¬õoÕåtÐoæp	iéuçuçtèR¨ñ¿ÞÍ«ÆÇëåtÐuÙHÍ¿ÒìÇBÆ?Í«Ò×æÒlÐÍ«Ò×ÆËÉËtÔÊlÌÇÎÆËtÙ<Í«Ì«ÐuÒ×ËÍëÙ¨Ü) %ROISA/UTW),6>Oo+%<OIPkTTPkTJ/('21
)sSAP68+Jﬁ$55-_6>OI/(),6>%('*T¨Ü ãJRõ6è-QãoÅ«èRauçõ

è-Q.cÕ2å^Ðoæ!@¬õ 	<èlãã?aG¨ñ IJÍ«Ò×æ)ÐoÖ.Ù<Í«Æ?AÒÓËôÆuòÇÎÆuËÍ«Ì¿ÆÖ×ÖÓÊlÔö<ÉæfÔÒ;hbÉtÙHÒÓÆuË tÌ¿ÆÇÎÊ_Ù¿Ù¿ÊlÙlñ Ð>êÒìÙ¿ÇÆÙ¿Ò Í]\YÙHÆÖ×ÉÍ¿ÒÓÆuË
Ð?AÌ«ÆÐuÇëåﬀëÜ` ﬀ"2ﬃr/()sSA" ^UTW) "$TW),687"o#&%.'*),+ﬂ%(- Ü aõ~éàU*£õ

èhâU{ÞÐU\ÐoåSÄ¬õo	<èlããèU¨ñJ KÈÉtÐÍ«Ò×ÆËÔ @$ÐoæÒÓÖ Í«ÆuËÅ îÐuÇÎÆÑÒ2ÔÉ Ì«ÊæÒÓÊÌ¬ÆÌ«ÔÌ¿Ê)ÐhêuÊ_Ç"Í¿ÊÌ«æÊ#ÒÓËÍ«ÊôÌ¿ÆuÅ\ÔÒ;hbÊÌ«ÊËÍ¿ÒÓÊÖWñ
ÕÐoÌ¿Í¿ÒÓÊlÙ¶Á.ÊÎÍÁ¿Á,ëÜ,#&%(797ﬀ'2" 68'Z/.+W)=6>/.-j6 CPk+Pk'Q)=6>/.-ﬁﬀﬂ*/(),6>%('AT¨ÜÓè<tõ£èlçâà_ÅëèlçàﬀQ^õ

èR({ÞÇëåtæÒìÔÖÓÒQ@ õ	HèlãuããBñ[JÍ¿ÒÓæÐuÖÕ2Ì«Æ?~ÆuÌ¿Í¿ÒÓÆuËtÐuÖtÃÊlÒ×ËtÙ¿ÉÌëÐoËtÇÊÕMÆuÖÓÒÓÇÒ×Ê_Ù2ÒÓË#Ðﬃ	C\ËtÐuæÒìÇÞÊÎÍHÍ«Ò×Ëtô(¨ÜoÍ¿Æ"Ð.A~ÊlÐuÌ
ÒÓË 2OI/('21(68'/<6>/.'pﬁJO) */.+W6>/(-l ﬀ%!ﬀ+W'2/(- õ

èàR{ÞÆËÊÌ @ õ Úõ&	Hèlãa?uÐG¨ñ$IJÍ«Ò×æ)ÐoÖÇÆuËÍ¿Ì«ÆuÖÒ×Í¿åSÙ<ÍëÐÍ¿ÊÅ\ÙﬂtÐÇÎÊ"ÇÆuËtÙHÍ¿ÌëÐoÒÓËÍÁ,¨Üﬀﬂﬁﬃ  ﬀ"J# %.'*),+ﬂ%(-/.'1 305),68V
796;:R/(),6>%('&Ü éQ^õtâuâéhÅ<â.èõ

èRa({ÞÆËÊÌJ@¬õ Úõ0	Hèlã?aoÑQÎñ0IJÍ¿ÒÓæ)ÐoÖ6ÇÆuËÍ¿Ì«ÆuÖHÒ×Í¿åÙHÍ«ÐoÍ¿ÊÅ\ÙﬂtÐuÇÊrÇÎÆuË^Ù<Í«Ì«ÐuÒ×ËÍÁHÁ,¨Ü;Lﬂﬁﬃ  L"Z# %.'*),+ﬂ%(-/('214305),68V
796;:R/(),6>%('&Ü éQ^õèuèèlçÅëèuèhéuéõ

è_ã(XFVÆuÉ"lÒ$Â¬õ 	iéuçuçuçG¨ñEIJÍ¿ÒÓæ)ÐoÖÒÓËtÙ¿ÉÌëÐoËtÇÊÔÊæ)ÐoË^ÔPÉtËtÔÊÌæ)ÐoÌuÊlÔ ~ÆuÒÓËÍXÌ¿ÆÇÊlÙ«ÙHÊ_Ù)ÙHåÆÇIÙ]ëÜ_ﬁJ'*'2/(-NT %$#
ﬁo5?5-6>P1
o+ﬂ%&%I/'%68-_68)=^ÜÓèlçtõ~é?aRÅRèhéõ
Á<Â$ÃÁ<Ä
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
